Summary Report:
Recovery Potential Screening biforth DakotaWatersheds
in Supportof Nutrient Management

INTRODUCTION

The US Environmental Protection AGe@ Q & To@ltMax@rium Daily Loads (TMDL) Program, apetation with

state waterquality programs, released longterm TMDL Visioidocumentin December 2013art of the TMDL Vision
involves incredag state iQentification of prioritywatershed for restoration and protectia efforts over a severglear
time frame, and better linkagef TMDLSs to these prioritie®reviouslya 2011 Office of Water policy memorandum on
nutrients had also recommended systematiatershed analysis, comparison and priority setting to obtain better
results9 t ! Qa prégead has provided watershed data, comparative assessment tools and state technical assistance
for the past ten years through the Recovery Potential Screening @rRP®ach and toolésee Attachment 1)in support
of state requests for assistance in nutrienrelated prioritization, the TMDL program has partnered with several states
includingNorth Dakotato jointly carry out RPS assessments and develop resultslposkates consider thewatershed
nutrient managemenobptionssystematicallyvith consistent dataThese RPS assessments were designed to address
primary nutrient-relatedissueddentified by each state using stagpecific indicators and data relevawt fwatershed
comparison. Thiseport summarizes th&lorth Dakotgproject approach and findings, and identifies multiptiditional
products (e.g., RPSdle and data files) that were developed along witts overview document.

Background

Recovery Potential Screening (RiB%) systematic, comparative method for identifying differences among watersheds
that may influence their relative likelihood to be successfully restored or protedieel RP&pproach involves

identifying a group of watersheds to be compared and a specific purpose for comparison, selecting appropriate
indicators in three categories (Ecological, Stressor, Social), calculating index values for the waterstamsyiagdhe
results instrategic planing and prioritizationEPA developed thRPS to provideates and other restoration planners
with a systematic, flexible tool that could help them compare watershed differences in terms of key environmental and
social factors affecting prospts for restoration successAs such, RPS provides water programs with an easy to use
screening and comparison tool that is useistomizable for the geographic area of interest and a variety of specific
comparison and prioritization purposebhe RPS Tool is a ausitcoded Excel spreadsheet that performs all RPS
calculations and generates RPS outfusikordered index tables, graphs and mags)vas developed several years
ago to help users calculate Ecological, Stressor, Social, and Recovery Potential Intedextedores for comparing up
to thousands of watersheds a desktop environment using widedyailable andamiliar software EPA developed the
RPS Tools with embedded indicator data for each of the conterminous states and other selected geageaphot
interest.

z

North Dakota Department of Health (NDDakgjuested assistance from EPA in2G12 FdzNI KSNJ G KS adl
prioritizing watersheds for nutrient managemergstoration and protection effortsAn RPS assessment project was

jointld  dzy RSNIi I 1 Sy o0& Tetrad TEcHEP#A eobtfactotfNENBD&H Wb hundred forty nine (249)

base ecological, stressor, and social indicatwese measured at the HUC12 scale and 72 indicators were measured at
the HUCS8 scale using a combinatmf national and state datasets. These indicatorscamapiled ina North Dakota
statewideRPS tool (keel file).The HUC12 watersheds were obtained friita USGS Watershed Boundary Dataset

(WBD) in 2014ndinclude recent Statspecific modifications tthe HUC12 watershed®reviously developedational
indicatorsdatawere areaweighted where appropriate antb matchthe newerNorth DakotaWBDHUC12 watersheds

in the Tool. The mapping features in the Tool were also updated to reflect the WBBHUC12 watershed3he
assessment findings ariidiures in this documentwere generated byhe North DakotaRPS Tool


https://www.epa.gov/tmdl/new-vision-cwa-303d-program-updated-framework-implementing-cwa-303d-program-responsibilities
http://www.epa.gov/rps

APPROACH

As a starting point, each RPS nutrient project was designed to apply recommendations friaRtheffice of Water
2011 nutrient policy memorandupwhich reads in part:

Prioritize watersheds on a statewide basis for nitrogen and phosphorus loading reductions

A. Use best available information to estimate Nitrogen (N) and Phosphorus (P) loadings delivered
to rivers, streams, lakes, reservoirs, etc. in all major watersheds across the state on a Hydrologic
Unit Code (HUC) 8 watershed scale or smaller watershed (or a comparable basis.)

B. Identify major watersheds that individually or collectively account for a substantial portion of
loads (e .g. 80 percent) delivered from urban and/or agriculture sources to waters in a state or
directly delivered to multi-jurisdictional waters.

C. Within each major watershed that has been identified as accounting for the substantial portion of
the load, identify targeted/priority sub-watersheds on a HUC 12 or similar scale to implement
targeted N and P load reduction activities. Prioritization of sub-watersheds should reflect an
evaluation of receiving water problems, public and private drinking water supply impacts, N and P
loadings, opportunity to address high-risk N and P problems, or other related factors.

The twostage approach implicit in the text abofits well with the RPS Tool, which easily supports comparihgadn
an initialtargeting stage and then émises on scregng and comparing HUC12s isecond, implementatiofriented
stage as illustrated in Figure. All of the RPS 8

nutrient projects utilize the same genartwo ‘l’/'o.f‘:""& ‘Q'j Nutrients RPS Two-Stage Approach
stage approach (HUGS similar largesscale uniin .4.54}"
Stage 1, HUC12 ima§e2),while encouraging "“"ﬁ
state-specificcustomizatiorof the approach in
identifying stage 1 scenarios, establishitate J
approachedor priority watershed identification, e o D e
and selection and weighting of the most nutrient [lg m '( o

relevant indicators for use in both stagén this /i - ﬂ

project, the data sources aniddicators compiled 1 e « RPS Implementing stage 2: HUC12s in HUCS
in the RPS toothe selectionf indicatorschoice A (where to take action within priority 8's)
of demonstration watershedsnd weighting of /
indicators in thenutrient-related screening runs all
took place collaborativelgmongNDDoH B°PAand
its contractotr Nevertheless, thisechnicalLINE 2
findings and outputs are not meant to represent

decisions or policies dDDoH EPA, oanyother Figurel. Two-stage conceptual approach utilized in RPS projects for support
entity state nutrient management

:‘l » State defines major Nutrient Scenarios
1‘5 (e.g., rural/agr watersheds, urban watersheds)

g e
By % I

‘mﬁ ‘%{ i RPS Targeting stage 1: priority HUC8s in scenario
0 ‘

Stage 1

Identifying Nutrient Scenario§he RPS Tool is most effective in compariogigs of watersheds that have something in
common, such as generally similar landscapes, nutrient sources, impacts and possible management options; for this
reason,Stage 1 begins by engaging thats in definingspecific types or groups ofatersheds witlrsomething in

common regardingheir primary nutrient management challengéhe tely’ cedaric is used here to describe these
sets of slared characteristics that provide a basis gooups of similar watersheds to be compared and contrasted with
one another. Nutrient management challenges in any given state can be complaxwvaha multiple senarios.



http://www.epa.gov/nutrient-policy-data/working-partnership-states-address-phosphorus-and-nitrogen-pollution-through
http://www.epa.gov/nutrient-policy-data/working-partnership-states-address-phosphorus-and-nitrogen-pollution-through

Breaking down a large group of watershetistewideinto smaller, more similar gupsand focusing oncenarios most
relevant to each group enables a narrower focus on nutrient issues and possible solutions

ForNorth Dakotatwo Stage Iscenarios of interest were initially selectddring a series afonference caibetween
EPANDDH, ard Tetra TechThe state is dividethto eastern and western regions based on predominant land cover
(Figure2 and Tablel). The eastern part of the state which includes the Red River/Lake Winnipeg drainage basin is
primarily row crop agricultureand there is interest in nutrient reduction and restoration. The western patti@ftate

is primarily small grains and rangeland amihneed ofnutrient managemenas land disturbancand population
increasedue torapidly expandingil and gas extractigrwhich results in new wastewater and stormwater sources.
Those HUCS that are at leddi percent withinNorth Dakotavere includedn the Stage 1 analyses
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Figure2. North Dakota HUCs. Scenario 1A ranks HlUE€8sscenario 1B ranks yellddUC8sNote that HUC8 boundaries are clipgedHUC12

boundaries along the state line.



Tablel. North Dakota HUC8acluded in analysis

Scenaio 1A HUCB8g¢Eastern) Scenario 1B HUC&¥/estern)
09020101 09010002
09020104 09010003
09020105 09010004
09020107 09010005
09020109 09010006
09020201 09010008
09020202 10060007
09020203 10110101
09020204 10110102
09020205 10110203
09020301 10110204
09020307 10110205
09020308 10130101
09020310 10130102
09020311 10130103
09020315 10130104
09020316 10130106
10160001 10130201
10160002 10130202
10160003 10130203
10160004 10130204
10130205
10130206
10130301

Scenario 1A Eastern North Dakot&lUC8: Gopland and Drainage Pressures

Scenario 1Acreens and comparésose HUCB8ghat are dominated by row crop agricultune the eastern portion of the
state. TheseHUC8sare often served byile drainageand ditchingand are typically subject to intense tillage practices
and fertilizer applicationThey also often have nutriemelated impairments Figure3). Key sources of nutrients in these
watersheds include fertilizer application, runoff and erosion from fields and in nearby stréaaddtion, expanded
urbanand humarsources such as stormwater and wastewaten beimportant sourcesind are represented by
population growth These watersheds may include point sources and other significanpoio sources such as septic
systems and feedts. The purpose of this scenario is to identify tha$dC8svhere restoration efforts auld be

focused Stressor indicators and those social indicators which represent potential for readiness to implement are
weighed more heavily.



Legend
Watershed Nutrients 303d-Listed
Segments Count - ADJUSTED
0.00 - 0.00

0.01 - 1.00
1.01 - 3.00
3.01 - 5.00
5.01 - 7.00
701 - 9.00
8.01 - 11.00
11.01 - 13.00
Not Analyzed / No Data

Figure3. Number of reported nutrient impairments in eastern North Dakota

Scenario 1B Western North DakotaHUCS8: Rangeland and Energy ProductioreBsures

Scenario 1B is used to identfjJC8ghat are dominated by rural, nerow crop land use the western part of the

state. TheseHUC8sre predominatelyangeland (grassland argrbaceous land covgand often include animal
agriculture activities. In this part of North Dakota, oil and gas production has been leading to significant irioreases
population and land disturbance. Pathways for pollutants can include watershed and stream channel erosion, feedlot
runoff, and manure management activities. In addition, population growth and wastewater loading associated with
development are stressor$he purpose of this scenario is to identf{ C8swith threats that could result in additional
nutrient loading and impairmentseyond those already reporte@igure4) and compare differences among these
watersheds in terms of several factors that influence restorabligpological indicators and those stressor indicators
which represent threats are weighed more heavily.

Legend
Watershed Nutrients 303d-Listed
Segments Count - ADJUSTED
0.00 - 0.00

0.01 - 1.00
101 - 200
201 - 3.00
3.01 - 400
401 - 500
5.01 - 600
Not Analyzed / No Data

Figure4. Number ofreportednutrient impairments in western North Dakota



Selection of Stage 1 indicatoWatersheds within each scenatoe compared to one another with scenaripecific

indicator selections since each scenario diffemsutrient source types athexposuregathways Indicators for Stage 1

need only to be sufficient for generally comparing watersheds across the state, identifying which watersheds to include

in each scenario, and revealing major differences in condition and estimated nutrientdaadignitudeas a state
selects its firstvatershedgo assessvithin each scenaridJsing the RPS TobNo different (scenariespecific) selections
of recovery potentiaindicators(see indicator lists ifable2 and definitions in Attachment 2) were used to scrédmrth

DakotaHUCS8s

Table2. Stage 1 RPS indicator selections and weigintsdreening and comparing HUG8stwo North DakotascenariosSee Attachment 2 for
indicator definitionsThose indicators with a * are derived from staigecific datasets.

Stage 1Eastern North Dakota Cropland and Drainage Pressurdt)C8Rankingg Scenario A

Ecological Indicators wt | Stressor Indicators wt | Social Indicators wit
% natural cove2011)in % ©rn, soybeans or sugar beet in Count of segments with TMDLSs ir
watershed 1 | watershed* 2 | watershed 2
% natural cove(2011)in riparian %grassland to row crop transition % GAP status 1, 2, and 3 in
zone 1 | watershed 2 | watershed 1
National Fish Habitat Partnership Average TN load (kg/yr) SPARROW %drinking water source
Habitat Condition Index 1 | (2002) to watershetl 2 | protection ared 1
% wetlands (2011 and NWI) in Average Thoad (kg/yr) SPARROW % watershedconservation activity
riparianzone* 1 | (2002) to watershetl 2 | in watershed 2
% population increase within
watershed 2 | %CRP activities in watershed 2
Count of drain tile outlet@rea in
watershed 2
Watershed nutrients 303¢disted
segments count 1
Stage IWestern North Dakota Rangeland and Energy Production Pressures HR&&kingg Scenario 1B
Ecological Indicators wt | Stressor Indicators wt | Social Indicators wit
% natural cover (2011) in Count of segments with TMDLSs ir
watershed* 1 | % in pasture/hay (2011) in watershed 1 | watershed 1
% natural cover (2011) in riparian Average TN load (kg/yr) SPARROW % GAP status 1, 2, and 3 in
zone* 1 | (2002) to watershed* 1 | watershed 1
National FisiHabitat Partnership Average TP load (kg/yr) SPARROW % drinking water source
Habitat Condition Index 2 | (2002) to watershed* 1 | protection area* 1
% wetlands (2011 and NWI) in Count of oil and gas wells/area in % conservatiomctivity in
riparian zone* 1 | watershed* 2 | watershed* 2
% population increase within
watershed* 2 | % CRP activities in watershed* 2
Watershed nutrients 303disted
segments count 1

Interpreting theScreenindresults

Several products argeneratedthrough the screening runs feach scenaricEach watershe@HUC8 or HUC12 scaie)

a scenario screening run receives ecological, stressor, and sociaktudegand ranls. There is also an aggregate

Recovery Potential IndeRP) score and rank for each watershdghch of these far index values have ossiblerange
from 0 t0100. The=cological, stressor and social indiegs each calculated by summing weigtttjusted, normalized
indicator values, dividing by the total weight, and multiplying by 100. RPI Scores are calculfiElagical Index +

6




Social Index + (1005tressor Index)] / .3Note that all scores represent a relative gradient of values only across the
watersheds being screened, and do not by themselves define thresholds of condition (e.g., impaired/unimpaired) or
restorability.

A higher score implies watershed may be better suitedan othersfor restoration in the case of the ecological and
socialindicesandthe overall RRIA higher stressor index score implies lowelrativerecovery potentialConversely n
the case of rank order, all four indicécological, stressor, social aR®) are rank ordered so that a smaller number
(e.g., #1 ranked)nplies higherelativerecovery potential.

Mapsillustrating the watersheds in the screening run are generditethe RPS Todrhemap can be customized to
display values for each of the watersheds basedmpniadex or single indicatpand map images can be saved and
downloaded The RPs$core is the default map display and providesommonly used parameter tdutrate the spatial
relationship among the watersheds and thgeneralranking in the screening run.

Bubbleplots are also grduced for each screening rufheseprovide a visual tool for comparinibe distribution of
ecological, stressor and sodiatlices across all watersheds in the screening amd individual watersheds can be color
codedand labeledor specific display purpose¥heY and X axes represent the Ecological and Stressor Index scores
respectivelyand thesize of the symbol indicasS  OK ¢ | (& iblBdSrETReCbabble plaBextra axeposition
watersheds relative to the median stressor and ecologicates for every screening rufihese axes split the plots into
four quadrants. For example, watersheds in the upper left gaatdhave high ecological scores and low stressor scores
Users may also reset these axes to represent statewide median values atafised valuesproviding more reference
context to the relative value gradient of the screened watershédse the mapbubble plot images can be saved and
downloaded for later use in documents and presentatioiereasthere is no absolute rule dictating what the actual
recovery potential of a watershed is based on these plots, theoretical considerations can be madthaeldtive
position ofHUC8swithin these plots that may help guide discussion.

For additional information on using the RPS Tool and any of these product formats please BE&theol User Manual
and other user support resources online.

STAGE RESULTS

Scenario A ¢ Eastern North Dakot&dUC8Screening Cropland and Drainage Pressures

This scenaricomparesHUC8 throughout the eastern region of the State to help identify a smaller number of HUC8s
that could be focused on farutrient management andestoration effortswhere row crop agriculture is a predominant
land coverA copy of the RPS Tool populated withithi 8 OSy I NA 2 Qa &aONBSyYyAy3d NBéedz G a
tool files list in Attachment 4)

RPI scores facenariolAare displayedn map formin Figure5 showingthe relative geographic distribign of the

scenario RPI scoreare a composite of scores for the Ecological, Stressor, an@ihdicesfor each HUC8and as such

the RPI providea generalized starting point for comparing watershe&dserall, the eastern and particularly easintral

part of this regiorincludesamong the lowest scoring HUCs, while the higlsesting HUC8gnd to bein the western

or westcentral parts of the rgion(labeled onFigure5). These results include all HUGBshe region, and thus several
considerations can be applied to focus on fewer HUCS8s of greater interest feemutranagement and restoration.
Primarily, HUC8®f interestwould likely have evidence afiutrient impairmentsand significant nutrient loadm

estimates, but would alsbave some ecological or social attributes associated with being better prospects for successful
restoration.All but eightof the HUC8s within this scenario have nutrient impairments

Of the top ten scoringdUC8sfour have estinated nutrientloadsthat arenearord NS+ G SNJ G Ky (G KS NB
Western Wild Rice, Lower Sheyenne, Turtle, and Fdresddition, Upper Sheyenne, Middle Sheyenne, Upper James,
Elm, and Western Wild Rice have many more nutrietdated impairmentghan the other HUCS8s in thixzenario. Albf

the top ranking HUC8s exhibit hitgvels ofconservation activities or CRP activities in their watershigldgy of these

HUC8E RSLISYRAYy3 2y GKS &l ( &easior dtaevidepioilizat®riiand ré@rdtbrReffoitsS A Y
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http://www.epa.gov/rps/recovery-potential-screening-user-support

Legend

RPI Score
15.42 - 2912

2913 - 32.86
32.87 - 43.51
43.52 - 49.70
49.71 - 51.65
51.66 - 57.72
57.73 - 59.45
59.46 - 60.83
60.84 - B68.12
68.13 - 75.48
Not Analyzed / No Data

e Sheyenne

Middle :
heyenn _,,f' o ‘E

Upper James

Figure5. Scenario 1A watershed rankibg RPI score (highest ranked watersheds darkéktlabel9

The bubble plot ifrigure6 displays the relative value differences amdtigC&in EcologicalStressorand Socialndex
scores0 @ S| OK 0dzooft SQa &Al S shofiRg hbirtlesedmparg torégibnwit&nSediahdtheLIK =
horizontal and vertical median line§jhe bubble plot highlights UC8sn orangethat haveestimatedphosphorusor
nitrogenyields that are greater than the regidieedian yield. Note thatUpper Pemima River Middle Red, Turtle,
EImMarsh, and Lower SheyenhtJC& havehigher than average estimated nutrielatadsbut no identified nutrient
impairments. TeseHUC8 could be candidatefor further monitoring and assessmerih the upper right quadranthe
Western Wild Ricdisplays the highest social score and an above median ecological score, with an elevated stressor
score; this might suggest elevated risks of impairment coupled with positive signals about the ecological and social
context for restoation opportunities



Figure6. Bubbleplot for allscenariolA HUC8%rangebubbles represertiUC8shat haveestimatedphosphorusr nitrogenyields greater than
0 KS NI 3 A 2A%eR are S6t3Rredliayi Bcological Inded Stressor Index scores

Maps of Ecological and Stressor Index scorescimariolA are displayed ifrigure7 and Figure8. The Eological Index
map showghat high Eological Index scoremefound in thecentral part of the stateLow Stressor Index scores are
found along the boundary with Canada, due in part to a predominance of wheat and other small 4dditgnal
indicators or different screenings may be warranted in thiE&#C840 better understandheir recoverypotential in
light of more specifi@exposure sttings thanwere considered ithis general scenario analysis






